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                       ENFORCEMENT DECISION DOCUMENT
                      REMEDIAL ALTERNATIVE SELECTION
   SITE

   SMUGGLER MOUNTAIN
   PITKIN COUNTY, COLORADO

   #DR
   DOCUMENTS REVIEWED

       I AM BASING MY DECISION PRIMARILY ON THE FOLLOWING DOCUMENTS
   DESCRIBING THE ANALYSIS OF THE COST AND EFFECTIVENESS OF REMEDIAL
   ALTERNATIVES FOR THE SMUGGLER MOUNTAIN SITE.

       - SMUGGLER MOUNTAIN REMEDIAL INVESTIGATION/FEASIBILITY STUDY
         FRED C. HART ASSOCIATES, MARCH 1986

       - SMUGGLER MOUNTAIN ENDANGERMENT ASSESSMENT
         CLEMENT ASSOCIATES, MAY 1986

       - SMUGGLER MOUNTAIN FOCUSED FEASIBILITY STUDY
         FRED C. HART ASSOCIATES, JULY 1985

       - SMUGGLER MOUNTAIN ADDENDUM TO REMEDIAL INVESTIGATION/FEASIBILITY
         STUDY CAMP, DRESSER AND MCKEE, MAY 1986

       - HUNTER CREEK SOILS INVESTIGATIONS AND CORRECTIVE MEASURE
         RECOMMENDATIONS ENGINEERING SCIENCE, 1985

       - FINAL TECHNICAL OVERSIGHT REPORT, ACTIVITIES 11/84 - 3/86, FOR THE
         SMUGGLER MOUNTAIN SITE
         CAMP, DRESSER AND MCKEE, AUGUST, 1986

       - ISSUES ABSTRACT FOR SMUGGLER MOUNTAIN ENFORCEMENT DECISION
         DOCUMENT, CLEMMENS, SEPTEMBER 1986.

   #DE
   DECLARATIONS

        CONSISTENT WITH THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,
   COMPENSATION, AND LIABILITY ACT OF 1980 (CERCLA), 42 U.S.C. SECTION 9601
   ET SEQ., AND THE NATIONAL CONTINGENCY PLAN (40 C.F.R. PART 300), I HAVE
   DETERMINED THAT THE SELECTED REMEDY AT SMUGGLER MOUNTAIN IS
   COST-EFFECTIVE AND CONSISTENT WITH A PERMANENT REMEDY THAT PROVIDES
   ADEQUATE PROTECTION OF PUBLIC HEALTH, WELFARE, AND THE ENVIRONMENT.  I
   ALSO HAVE DETERMINED THAT THE ACTION BEING TAKEN IS A COST-EFFECTIVE
   ALTERNATIVE WHEN COMPARED TO THE OTHER REMEDIAL OPTIONS REVIEWED.  THE
   STATE OF COLORADO HAS BEEN CONSULTED ON THE SELECTED REMEDY.  THE ACTION
   WILL REQUIRE FUTURE OPERATION AND MAINTENANCE ACTIVITIES TO ENSURE THE
   CONTINUED EFFECTIVENESS OF THE REMEDY.  THESE ACTIVITIES WILL BE
   CONSIDERED PART OF THE APPROVED ACTION.  EPA HAS NOT REACHED AGREEMENT
   WITH THE RESPONSIBLE PARTIES AT THE SITE TO IMPLEMENT THE SELECTED REMEDY.

        GROUND WATER QUALITY WILL CONTINUE TO BE MONITORED ON SITE.
   SUBSEQUENT RESPONSE ACTION WILL BE CONSIDERED IF THE MONITORING SHOWS
   INCREASING CONTAMINATION.

        THE EPA OR THE POTENTIALLY RESPONSIBLE PARTIES FOR THE
   SMUGGLER-DURANT MINE AREA OF THE SITE WILL CONDUCT AN ADDITIONAL RI/FS
   TO FURTHER CHARACTERIZE THE EXTENT OF CONTAMINATION AT THAT PORTION OF



   THE SITE, AND WILL UNDERTAKE FURTHER RESPONSE ACTIONS AS DETERMINED TO
   BE NECESSARY BY EPA IN A SUBSEQUENT DECISION DOCUMENT.

   JOHN G. WELLS
   REGIONAL ADMINISTRATOR
   REGION VIII
   TO BE SIGNED ON SEPTEMBER 29, 1986.

                 SUMMARY OF REMEDIAL ALTERNATIVE SELECTION

   #SLD
   A. SITE LOCATION AND DESCRIPTION

   THE SMUGGLER MOUNTAIN SITE IS LOCATED IMMEDIATELY NORTHEAST OF THE CITY
   OF ASPEN IN PITKIN COUNTY, COLORADO.  THE LOCATION OF THE SITE IS SHOWN
   ON FIGURE 1.  BEGINNING WITH THE OLD SMUGGLER-DURANT MINE WORKINGS
   LOCATED HIGH ON THE STEEP SLOPE OF THE WESTERN SIDE OF SMUGGLER
   MOUNTAIN, THE SITE GRADES INTO THE GENTLER SLOPES AND TERRACES TO THE
   WEST-SOUTHWEST TOWARDS THE CITY.  PRESENT SITE FEATURES ARE SHOWN ON
   FIGURE 2.  SITE ELEVATION RANGES FROM 7,930 TO 8,160 FEET ABOVE MEAN SEA
   LEVEL.  THE SITE HAS BEEN SIGNIFICANTLY ALTERED OVER THE YEARS BY
   EXTENSIVE COMMERCIAL AND RESIDENTIAL DEVELOPMENT.  MINE WASTES, SUCH AS
   WASTE ROCK, TAILINGS, AND SLAG, COMPRISE MUCH OF THE SITE.  THE WASTES
   OCCUR EITHER COVERED, UNCOVERED, OR MIXED WITH NATIVE SOIL AND CONTAIN
   HIGH LEVELS OF MINERALS CONTAINING LEAD AND CADMIUM, AMONG OTHER
   CONSTITUENTS.  THROUGH THE ENDANGERMENT ASSESSMENT (EA) PROCESS, EPA HAS
   ESTABLISHED A SITE BOUNDARY BASED UPON A 1,000 MILLIGRAMS PER KILOGRAM
   (MG/KG) OR PARTS PER MILLION (PPM) SOIL-CONTAMINATION LEVEL IN SOILS AND
   MINE WASTES.  THIS ACTION LEVEL HAS BEEN CONCURRED UPON BY THE AGENCY
   FOR TOXIC SUBSTANCES AND DISEASE REGISTRY (ATSDR) IN THEIR LETTER TO EPA
   REGION VIII OF SEPTEMBER 11, 1986.  THE STATE HAD RECOMMENDED AN ACTION
   LEVEL OF 500 PPM LEAD, BUT SUCH A LEVEL WAS DETERMINED BY ATSDR NOT TO
   BE APPROPRIATE.  ACCORDINGLY, THE 110-ACRE SITE IS DEFINED BY A 1,000
   PPM LEAD ISOPLETH WHICH IS SHOWN ON FIGURE 3.

   THE SITE IS IN CLOSE PROXIMITY TO THE RESORT CITY OF ASPEN WHICH HAS A
   YEAR ROUND POPULATION OF 4,500.  CONSEQUENTLY, THE SITE IS COMPRISED OF
   BOTH DEVELOPED AND UNDEVELOPED PROPERTIES.  IN MANY CASES, DEVELOPMENT
   HAS TAKEN PLACE IMMEDIATELY ON TOP OF WASTE PILES, OR SUCH PILES HAVE
   BEEN MOVED TO THE SIDES OF DEVELOPED AREAS AND REMAIN AS BERMS OR MOUNDS
   OF CONTAMINATED SOIL.  PORTIONS OF THE CONTAMINATED SOIL HAVE BEEN
   EXCAVATED, USED FOR FILL, OR OTHERWISE DISTURBED BY GRADING,
   SIGNIFICANTLY ALTERING THE TOPOGRAPHY OF THE SITE OVER THE YEARS.

   THE ROARING FORK RIVER PASSES THE SITE APPROXIMATELY 1,000 FEET
   DOWNGRADIENT TO THE SOUTHWEST.  SITE DRAINAGE OCCURS LARGELY AS SURFACE
   RUNOFF WITH CHANNELIZATION FROM MINE DISCHARGE WATER (THE MOLLIE GIBSON
   MINE SHAFT DISCHARGES TO THE ROARING FORK RIVER, AND THE COWENHOVEN
   TUNNEL DISCHARGES TO HUNTER CREEK).  DRAINAGE IS ALSO AFFECTED BY TWO
   MODERATELY SIZED BASINS: HUNTER CREEK TO THE NORTH; AND THE SALVATION
   IRRIGATION DITCH, WHICH TRANSVERSES THE SITE AT AN ELEVATION OF
   APPROXIMATELY 8,000 FEET.  THE GROUNDWATER SYSTEM AT THE SMUGGLER SITE
   IS COMPLEX AND NOT CLEARLY DEFINED.  GROUND WATER HAS BEEN FOUND TO BE
   PRESENT IN BOTH THE SEDIMENTARY BEDROCK AND IN THE UNCONSOLIDATED
   SURFICIAL DEPOSITS.  FLOW IN THE SEDIMENTARY BEDROCK IS CHARACTERIZED BY
   SECONDARY PERMEABILITY I.E., FRACTURES AND FAULT SYSTEMS.  CURRENT
   GROUND-WATER USE I THE AREA IS LIMITED TO SOME PRIVATE WELLS THAT TAP
   THE ALLUVIAL AQUIFER OF THE ROARING FORK RIVER VALLEY.  THE CITY OF
   ASPEN DOES NOT USE THE ALLUVIAL AQUIFER BUT USES SURFACE WATER FROM
   OTHER SOURCES.  ACCORDINGLY, THE IMPORTANCE OF THE HYDROLOGY OF THE
   UNDERLYING SEDIMENTARY STRATA IS RESTRICTED TO ITS ROLE IN RECHARGING
   THE ROARING FORK ALLUVIAL SYSTEM.



   #SH
   B. SITE HISTORY

   THE MINING WASTES WHICH CHARACTERIZE THE SITE ARE THE RESULTS OF YEARS
   OF MINING, MILLING, AND SMELTING OPERATIONS.  MINING COMPANIES RAN
   EXTENSIVE SILVER, LEAD, AND ZINC MINING OPERATIONS ON-SITE IN THE LATE
   1800'S AND EARLY 1900'S.  ALTHOUGH SEVERAL SMALL OPERATIONS STARTED AND
   CEASED ON THE SITE AFTER 1930, RECORDS INDICATE THAT THE BULK OF THE
   MINING WASTES AT THE SITE WERE PLACED FROM 1880 TO 1915 ON THE STEEP
   SLOPE OF THE WESTERN SIDE OF SMUGGLER MOUNTAIN NEAR THE SMUGGLER MINE
   SHAFT.  IN THE MID-1960'S, A REPROCESSING FACILITY WAS RUN AT THE SITE,
   CAUSING THE DISPERSION OF THE WASTES FROM THE RELATIVELY DISTINCT PILES
   AT THE MINE SITE TO OTHER LOCATIONS IN THE VICINITY.  THE REPROCESSING
   ALSO SPAWNED A NUMBER OF SETTLING PONDS AROUND THE SITE.  THE WASTES
   WERE DISPERSED FURTHER BY SUBSEQUENT RESIDENTIAL DEVELOPMENT.

   FROM THE TIME OF THE GENERATION OF THE MINING WASTES TO THE PRESENT, THE
   MATERIALS HAVE BEEN STREWN AND DISPERSED OVER A WIDE AREA AND AT VARYING
   DEPTHS FROM 1 OR 2 FEET TO 40 FEET.  THE RELATIVE TOXICITY OF THE
   REMNANTS OF THE WASTE PILES VARIES WITH THE DEGREE TO WHICH THEY ARE
   MIXED WITH OR COVERED BY OTHER MATERIALS (NATIVE SOIL, TOPSOIL, ETC.).
   SINCE THE WASTE PILES HAVE BEEN RANDOMLY DISPERSED, MUCH OF THEIR
   DISPOSITION IS UNKNOWN.  THE SITE IS UNDERLAIN BY RELATIVELY PERMEABLE
   STRATA.  GROUND WATER AND, ULTIMATELY, SURFACE WATER MAY BE AFFECTED BY
   THE PERCOLATION OF PRECIPITATION THROUGH THE MINERALIZED WASTE MATERIALS.

   A NUMBER OF INVESTIGATIONS HAVE TAKEN PLACE AT THE SITE.  AIR QUALITY,
   STREAM SEDIMENT, SURFACE- AND GROUND-WATER QUALITY AND SOIL/TAILINGS
   DATA WERE COLLECTED IN THE VICINITY OF THE SMUGGLER SITE BY EPA AND THE
   POTENTIALLY RESPONSIBLE PARTIES (PRPS) FROM JUNE 1982 THROUGH JUNE 1986.
   ANALYSES OF SOIL AND PLANT SAMPLES TAKEN FROM THE AREA IN 1982 INDICATED
   ELEVATED LEVELS OF TRACE METALS (LEAD, CADMIUM) AND CALLED THE SITE TO
   THE ATTENTION OF LOCAL, STATE, AND FEDERAL AUTHORITIES.  AT THE REQUEST
   OF PITKIN COUNTY ENVIRONMENTAL OFFICIALS, THE EPA FIELD INVESTIGATION
   TEAM (FIT) PERFORMED A SAMPLING INVESTIGATION AT THE SITE IN 1983.  THE
   SMUGGLER SITE WAS PROPOSED FOR THE NATIONAL PRIORITIES LIST (NPL) IN
   OCTOBER 1984 AND BECAME FINAL ON THE NPL IN MAY 1986.  ON SEVERAL
   OCCASIONS DURING 1981-1983, NEWS RELEASES, MEETINGS, AND OTHER PUBLICITY
   ISSUED BY THE ASPEN PUBLIC HEALTH DEPARTMENT ADVISED LOCAL RESIDENTS
   AGAINST A) THE USE OF GARDEN SOILS SUSPECTED TO BE DERIVED FROM TAILINGS
   AND B) CHILDREN PLAYING IN TAILINGS (DUNLOP 1986).  FOLLOWING
   NEGOTIATIONS WITH THE IDENTIFIED PRPS IN EARLY 1985, EPA APPROVED THE
   PRPS' PROPOSAL TO CONDUCT THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY
   (RI/FS) WITH EPA RETAINING AN OVERSIGHT ROLE.

   EPA ISSUED THREE ORDERS PERTAINING TO THE SITE DURING 1985.  IN JUNE,
   EPA ISSUED A UNILATERAL ADMINISTRATIVE ORDER WHICH NAMES THE PROPERTY
   OWNERS, DESCRIBES THE SITE AND POTENTIAL HAZARDS, AND REQUIRES THAT EPA
   BE NOTIFIED OF AND GIVE APPROVAL FOR ANY MOVEMENT OF THE SOILS OR MINING
   WASTES IN EXCESS OF ONE CUBIC YARD.  AN ADMINISTRATIVE ORDER ON CONSENT
   WAS NEGOTIATED AND SIGNED BY EPA AND THE PRPS IN JULY 1985.  THIS ORDER
   ACCEPTS THE PRPS' RI/FS WORK PLANS AND SETS FORTH OTHER LEGALLY BINDING
   AGREEMENTS TO GOVERN VARIOUS SITE ACTIVITIES.  EPA AND THE PROPERTY
   OWNERS ALSO ENTERED INTO A CONSENT ORDER IN AUGUST TO UNDERTAKE A
   LIMITED EMERGENCY ACTION ON THE SITE IN WHICH THE HEAVILY CONTAMINATED
   AREA SOUTH OF THE MINE AND NORTH OF THE TENNIS COURTS WAS ISOLATED BY
   INSTALLING A FENCE TO PREVENT ACCESS, AND SIGNS WERE ERECTED TO WARN THE
   RESIDENTS.

   THE FINAL RI/FS WAS SUBMITTED TO EPA IN EARLY 1986.  EPA PREPARED AN
   ENDANGERMENT ASSESSMENT BASED ON THE RI IN MAY 1986, AND AN ADDENDUM TO
   THE RI/FS WAS PREPARED IN JUNE 1986.  THE DATA FROM THESE AND OTHER



   RELATED STUDIES ARE SUMMARIZED ON TABLE 1 AND FIGURE 4.

   #CSS
   C. CURRENT SITE STATUS

   THE TOTAL QUANTITY OF CONTAMINATED MATERIALS AT THE SITE HAS BEEN
   ESTIMATED AT APPROXIMATELY 410,000 CUBIC YARDS.  THE SITE IS
   CHARACTERIZED BY HIGH CONCENTRATIONS OF LEAD, CADMIUM, AND ZINC, AS WELL
   AS ELEVATED CONCENTRATIONS OF ARSENIC, BARIUM, COPPER, MANGANESE,
   SILVER, AND MERCURY AS FOUND IN TAILINGS AND OTHER MINING WASTES.  THREE
   DIFFERENT MEDIA WERE SAMPLED BY THE PRPS AND EPA AT THE SITE TO FURTHER
   DEFINE THE EXTENT OF CONTAMINATION.  THE RESULTS OF THE SAMPLING ARE:

        SOIL SAMPLING.  FIELD ACTIVITIES HAVE CONCENTRATED ON DETERMINING
        THE EXTENT OF LEAD CONTAMINATION.  THE INITIAL SITE DEFINITION
        SHOWN ON FIGURE 5 WAS ADOPTED AS A FIT STARTING POINT FOR
        INVESTIGATION WHEN THE SITE WAS PROPOSED FOR THE NPL IN OCTOBER
        1984.  THE SITE DEFINITION WAS BASED ON DATA FROM PRELIMINARY SOIL
        LEAD CONTENT VALUES COMPILED BY THE FIT INVESTIGATION.  THE
        EMPHASIS OF SUBSEQUENT SURFACE SAMPLING PROGRAMS CONDUCTED BY THE
        PRPS AND EPA WAS TO DEFINE THE HORIZONTAL AND VERTICAL DISTRIBUTION
        OF LEAD IN THE SOIL.  A PERPENDICULAR GRID SYSTEM WITH 400-FOOT
        SAMPLING INTERVALS WAS ADOPTED TO PROVIDE FIELD REFERENCE FOR
        SAMPLE LOCATIONS, AND SOIL SAMPLING WENT AS DEEP AS 35 FEET.  THE
        SAMPLING GRID IS ILLUSTRATED IN FIGURE 6.  A SUMMARY OF THE SOIL
        SAMPLING ACTIVITIES IS SHOWN ON TABLE 2.  THE INITIAL FIT SITE
        DEFINITION WAS REFINED BY THE PRP EFFORTS WHICH DISTINGUISHED THE
        SITE BY USING FOUR SOIL CONDITIONS, I.E., MINE TAILINGS, FILL,
        MAN-MADE FILL, AND NATIVE SOIL.  BOTH MINE TAILINGS AND MAN-MADE
        FILL WERE CONSIDERED TO BE CONTAMINATED WITH LEAD AT CONCENTRATIONS
        OF OVER 1,000 PPM.  FIGURE 7 ILLUSTRATES THE PRP SITE DEFINITION.
        THE EPA CONTRACTOR (CAMP, DRESSER & MCKEE) COLLECTED ADDITIONAL
        SOIL SAMPLES, CONDUCTED SOIL ANALYSES, AND DEFINED THE SITE IN
        TERMS OF THE 1,000 PPM SOIL LEAD CONTOUR WITH THE USE OF
        GEOSTATISTICS.  THE RESULTING CONTOUR MAP (FIGURE 8), WHICH ALSO
        SHOWS CONTOURS OF HIGHER LEVELS OF CONTAMINATION, HAS BEEN ADOPTED
        AS THE SITE DEFINITION MAP BY EPA AND THE PRPS.

        SURFACE WATER AND SEDIMENT SAMPLING.  FIT CONDUCTED TWO SURFACE
        WATER SAMPLING EFFORTS IN THE VICINITY OF THE SMUGGLER MINE SITE.
        THE SAMPLING LOCATIONS AND THE RATIONALE FOR CHOOSING THEM ARE
        SHOWN ON TABLE 3.  A SUMMARY OF THE RESULTS OF THE SURFACE WATER
        SAMPLING EFFORTS ARE SHOWN ON TABLE 4.  ONLY BARIUM, IRON,
        MANGANESE AND ZINC WERE DETECTED IN THE RIVER.  IN ADDITION, THE
        LEVELS OF THESE CONSTITUENTS FOUND IN THE RIVER WERE WITHIN THE
        COMPLIANCE RANGE FOR AMBIENT WATER QUALITY STANDARDS SET BY THE
        STATE AND EPA.  STREAM SEDIMENT SAMPLES WERE ALSO COLLECTED IN THE
        VICINITY OF THE SITE, THE RESULTS OF WHICH ARE SUMMARIZED ON TABLE
        5.  BASED ON AVAILABLE DATA AND IN CONSIDERATION OF THE REDUCING
        CONDITIONS OF TAILINGS PILES, IT WAS CONCLUDED THAT ON-SITE
        CONTAMINANTS WERE NOT MOBILE ENOUGH TO LEAD TO A SUBSTANTIAL
        INCREASE IN THE LEVELS OF METALS IN SURFACE WATER AND SURFACE WATER
        SEDIMENTS.

        GROUND WATER SAMPLING.  SEVEN EXISTING PRIVATE WELLS WERE SAMPLED
        AND EIGHT MONITORING WELLS WERE INSTALLED TO OBTAIN GROUND WATER
        DATA.  PRIVATE WELLS PW-5 AND PW-7 ARE CONSIDERED TO BE
        DOWN-GRADIENT.  EPA INSTALLED FOUR MONITORING WELLS, TWO OF WHICH
        WERE DRY.  EPA SUBSEQUENTLY INSTALLED FOUR MORE MONITORING WELLS.
        EPA WELL GW-01 WAS ESTABLISHED AS AN UPGRADIENT WELL.  LPA WELL
        GW-05 WAS ESTABLISHED AS DOWNGRADIENT, AND EPA WELLS GW-07, GW-08,
        GW-09, AND GW-10 WERE ESTABLISHED AS ON-SITE WELLS.  ALL GROUND



        WATER WELL LOCATIONS (PRIVATE AND EPA) ARE SHOWN ON FIGURE 9.  THE
        PRIVATE WELLS WERE SAMPLED BY THE EPA FIT IN 1983, RESULTS FROM
        THOSE TESTS ARE SHOWN ON TABLE 6.  GROUND-WATER SAMPLES WERE
        COLLECTED FROM THE SIX OPERATIONAL EPA MONITORING WELLS IN NOVEMBER
        1985, AND FEBRUARY AND MAY 1986.  RESULTS FROM THE DISSOLVED-METALS
        ANALYSES OF THESE SAMPLES ARE PRESENTED ON TABLES 7, 8, AND 9.
        WATER-QUALITY TRENDS FROM THESE SAMPLING DATA INDICATE THAT LEAD
        AND ARSENIC ARE NOT PRESENT AS GROUND WATER CONTAMINANTS.  HOWEVER,
        ELEVATED LEVELS OF CADMIUM WERE NOTED AT TWO PRIVATE WELL SAMPLING
        LOCATIONS (TABLE 6) AND AT TWO EPA MONITORING WELL LOCATIONS (TABLE 9).

        OF PARTICULAR IMPORTANCE TO THE SELECTION OF THE RECOMMENDED REMEDY
        WAS THE ABSENCE OF LEAD IN THE WELL SAMPLES AND THE VARIABLE
        OCCURRENCE OF CADMIUM IN GW-07 NEAR THE MAXIMUM CONTAMINANT LEVEL
        (MCL) OF .01 MG/L AS ESTABLISHED BY EPA.  IN ADDITION, LEVELS OF
        URANIUM AND GROSS ALPHA WERE FOUND TO BE ELEVATED IN GW-07 AND
        GW-09.  ZINC CONCENTRATIONS WERE ALSO FOUND TO BE HIGHEST IN PW-7.
        THE PRPS HAVE POSTULATED THAT DESPITE THE ABUNDANCE OF CALCIUM
        CARBONATE IN THE HOST ROCK, LOCALIZED POCKETS OF MINERALIZED
        MATERIALS COULD PRODUCE LEACHING CONDITIONS IF DERIVED FROM THE
        CORE OF THE MINERALIZED ZONE.  USING THE RESULTS FROM THE FOCUSED
        FEASIBILITY STUDY AND GROUND WATER MONITORING, EPA HAS DETERMINED
        THAT THE POTENTIAL GROUND WATER PROBLEM (AS INDICATED BY ELEVATED
        LEVELS OF CADMIUM, ZINC, URANIUM, AND GROSS ALPHA IN GW-07 AND
        GW-09) WOULD MOST LIKELY BE ADEQUATELY ADDRESSED BY THE PREVENTION
        OF INFILTRATION OF SURFACE WATER THROUGH THE TAILINGS.  CONTINUED
        LONG-TERM MONITORING OF THE GROUND WATER WAS DEEMED NECESSARY TO
        EVALUATE THE EFFECTS OF THE REMEDY ON THE GROUND WATER QUALITY.

        AIR SAMPLING.  EPA TOOK 115 SAMPLES OF AIR PARTICULATE MATTER FROM
        A BACKGROUND SITE AND FOUR ON-SITE LOCATIONS IN 1985.  A
        COMPILATION OF THE RESULTING DATA IS PRESENTED ON TABLE 9.
        ANALYSES OF THESE DATA REVEALED THAT LEVELS OF ARSENIC, CADMIUM,
        LEAD AND ZINC IN THE AIR ON-SITE WERE ELEVATED AS COMPARED TO
        BACKGROUND.  HOWEVER, ONLY CADMIUM AND ARSENIC WERE FOUND TO BE
        PRESENT AT LEVELS ABOVE THE PROPOSED NATIONAL ENVIRONMENTAL
        STANDARDS FOR HAZARDOUS AIR POLLUTANTS (NESHAPS).

   INVESTIGATIONS AT THE SMUGGLER SITE HAVE ESTABLISHED THAT THE MOST
   IMPORTANT POTENTIAL ROUTES OF HUMAN EXPOSURE TO THE MAJOR CONTAMINANTS,
   LEAD AND CADMIUM, AT THE SMUGGLER MOUNTAIN SITE ARE:  THE INGESTION OF
   CONTAMINATED SOIL; INHALATION OF AIRBORNE PARTICULATES (DUST); INGESTION
   AND INHALATION OF HOUSEHOLD DUST; INGESTION OF VEGETABLES GROWN IN
   CONTAMINATED SOIL; AND INGESTION OF CONTAMINATED GROUND WATER.  THE
   LARGE EXTENT OF RESIDENTIAL DEVELOPMENT TAKING PLACE AT THE SITE
   INCREASES THE POTENTIAL FOR WIDESPREAD EXPOSURE.  LEAD AND CADMIUM WERE
   CHOSEN AS THE KEY CONTAMINANTS AT THE SITE BASED ON THE RELATIVE HEALTH
   AND/OR ENVIRONMENTAL RISKS.  THE ENDANGERMENT ASSESSMENT (CLEMENT AND
   ASSOCIATES, 1986) IDENTIFIES STUDIES FOR LEAD CONTAMINATED ENVIRONMENTS
   THAT SHOW BLOOD LEAD LEVELS OF CHILDREN INCREASE PROPORTIONATELY WITH
   SOIL LEAD CONCENTRATIONS AND WHEN SOIL LEAD CONCENTRATIONS EXCEED 1,000
   PPM, CHILDREN'S BLOOD LEVEL CONCENTRATION COULD EXCEED 25 UG/L, A LEVEL
   ABOVE WHICH TOXIC EFFECTS OF LEAD POISONING HAVE BEEN OBSERVED IN
   CHILDREN.  THE PRIMARY EFFECT OF LEAD EXPOSURE AT TOXIC LEVELS IS THE
   INHIBITION OF HEMESYNTHESIS IN THE BIOSYNTHESIS OF HEMOGLOBIN.  CADMIUM
   IS OF CONCERN FOR THREE REASONS.  FIRST, IT IS REPORTED IN HIGH
   CONCENTRATIONS IN TAILINGS AND SOILS THROUGHOUT THE SITE.  SECOND, SOME
   FORMS OF CADMIUM ARE ACUTELY TOXIC AND POTENTIALLY CARCINOGENIC.  THIRD,
   CADMIUM COMPOUNDS ARE GENERALLY MORE BIOAVAILABLE THAN LEAD.  INCREASED
   CADMIUM UPTAKE NORMALLY RESULTS IN ITS ACCUMULATION IN TISSUES,
   PARTICULARLY THE KIDNEYS AND LIVER.  AS LEVELS OF CADMIUM IN TISSUES
   INCREASE, DYSFUNCTION OF THE ORGANS CAN OCCUR.  THE ENDANGERMENT
   ASSESSMENT ENABLED EPA TO ESTABLISH 10 PPM AS THE ACTION LEVEL FOR



   CADMIUM AT THE SITE.  DUE TO THE RELATIVELY NEUTRAL PH OF THE TAILINGS
   HOST ROCK AND THE MINERALOGY OF THE ORE DEPOSIT, METALS IN SOILS ON-SITE
   ARE RELATIVELY INSOLUBLE.  SUCH INSOLUBILITY OF METALS RENDERS THEM
   SLIGHTLY LESS AVAILABLE, BUT ALSO INCREASES THEIR PERSISTENCE IN THE
   ENVIRONMENT.

   AS DISCUSSED EARLIER, THE SITE BOUNDARY IS DEFINED BY A 1,000 PPM LEVEL
   OF LEAD CONTAMINATION IN SOILS AND TAILINGS.  THIS DECISION WAS BASED ON
   EPA'S SAMPLING DATA INDICATING THAT THE CONTAMINATED SOILS EXCEEDED THE
   ACTION LEVELS OF LEAD (1,000 PPM) AND CADMIUM (10 PPM).  THE EA SHOWED
   THAT LEAD AND CADMIUM LEVELS IN SOIL CORRELATE QUITE WELL, I.E., THAT
   SOIL LEAD LEVELS OF 1,000 PPM WOULD VERY LIKELY BE ASSOCIATED WITH A
   SOIL CADMIUM LEVEL OF OVER 10 PPM.  FROM THIS INFORMATION, THE
   RECOMMENDED REMEDY WAS BASED UPON THE PREMISE THAT REMEDIATING SOILS
   HEAVILY CONTAMINATED WITH LEAD WOULD ALSO ADEQUATELY ADDRESS THE HIGH
   CADMIUM LEVELS.  FOLLOW-UP SAMPLING IS PLANNED FOR THE REMEDIAL ACTION
   PHASE WHICH WILL DETERMINE COMPLIANCE WITH THE DESIGN CLEAN-UP
   STANDARDS.  EPA USED THE STATISTICALLY BASED CDM/GEOSTAT SYSTEMS MAP
   (FIGURE 5) AS THE BASIS FOR SITE DEFINITION AND SITE REMEDIATION.

   EPA HAS DETERMINED THAT THE LEVELS OF LEAD AND CADMIUM IN THE SOILS AT
   THE SITE, IN ITS PRESENT STATE, POSE AN IMMINENT AND SUBSTANTIAL
   ENDANGERMENT TO PUBLIC HEALTH, WELFARE AND THE ENVIRONMENT.

   #ENF
   D. ENFORCEMENT ANALYSIS - SEE ENFORCEMENT CONFIDENTIAL ATTACHMENT.

   #AE
   E. ALTERNATIVES EVALUATION

   THE SELECTION OF THE REMEDY TO BE PERFORMED AT THE SMUGGLER MOUNTAIN
   SITE IS GOVERNED BY THE REQUIREMENT IN 40 CFR SECTION 300.68(J) OF THE
   NATIONAL CONTINGENCY PLAN (NCP) THAT THE SELECTED COST-EFFECTIVE REMEDY
   EFFECTIVELY MITIGATE AND/OR MINIMIZE THREATS TO AND PROVIDE ADEQUATE
   PROTECTION OF PUBLIC HEALTH, WELFARE AND THE ENVIRONMENT.  THE REMEDY
   MUST ALSO ATTAIN OR EXCEED ALL APPLICABLE OR RELEVANT AND APPROPRIATE
   FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS IDENTIFIED FOR THE
   SITE BY EPA.

   THE THREATS AT THE SMUGGLER SITE THAT MUST BE MITIGATED HAVE BEEN
   IDENTIFIED BY EPA AS ENVIRONMENTAL EXPOSURE TO HEAVY METALS PRESENT IN
   WIDELY DISPERSED MINE WASTES.  THREE PRIMARY EXPOSURE PATHWAYS HAVE BEEN
   IDENTIFIED:  1) THE INGESTION OF SOIL OR VEGETABLES GROWN IN
   CONTAMINATED SOIL; 2) INHALATION OF CONTAMINATED SOIL PARTICLES OR
   HOUSEHOLD DUST; AND 3) INGESTION OF CONTAMINATED GROUND WATER.  WITH
   RESPECT TO THE FIRST AND SECOND EXPOSURE PATHWAYS, EPA HAS DETERMINED
   THAT DIRECT INGESTION OR AIRBORNE EXPOSURE TO ALL SOILS WITH LEAD
   CONCENTRATIONS IN EXCESS OF 1,000 PPM MUST BE MINIMIZED SO THAT HUMAN
   HEALTH AND THE ENVIRONMENT WILL BE PROTECTED.  BECAUSE OF THE GREATER
   THREAT POSED BY SOILS WITH LEAD CONCENTRATIONS IN EXCESS OF 5,000 PPM
   LEAD, EXPOSURE MUST BE ELIMINATED ENTIRELY TO THE EXTENT PRACTICABLE.
   WITH REGARD TO THE THIRD PATHWAY, EPA HAS DETERMINED THAT INFILTRATION
   OF SURFACE WATER TO THE AQUIFER SYSTEM MUST BE PREVENTED OR MINIMIZED
   FOR BOTH THE 1,000 AND 5,000 PPM LEVELS OF CONTAMINATION.  THE ACTIONS
   TAKEN TO MITIGATE RELEASES FROM THE CONTAMINATED SOILS IS ALSO
   ANTICIPATED TO INHIBIT THE LEACHING AND THE MOBILIZATION OF CONTAMINANTS
   INTO GROUND WATER.  THE ELIMINATION OF THE THREE HUMAN PATHWAYS IS THE
   PRIMARY OBJECTIVE OF THE RECOMMENDED REMEDIAL ACTION.  THE REMEDY IS
   ALSO EXPECTED TO MITIGATE RELEASES OF CADMIUM AND LEAD TO THE
   ENVIRONMENT.



   IN ACCORDANCE WITH 40 CFR SECTION 300.68(J), SIX REMEDIAL ALTERNATIVES
   WERE DEVELOPED TO ADDRESS THE THREE CONTAMINANT PATHWAYS:

         ALTERNATIVE          REMEDY

         1                    INCREASED MONITORING
         2                    SOURCE ISOLATION
         3                    REPLACEMENT OF GROUND WATER SUPPLY
         4                    PLUME CAPTURE
         5                    SOURCE REMOVAL
         6                    EPA ALTERNATIVE
         7                    NO ACTION.

   THESE ALTERNATIVES WERE DEVELOPED USING A TWO STEP PROCEDURE.  FIRST, IN
   ACCORDANCE WITH 40 CFR SECTION 300.68(G), FOURTEEN ALTERNATIVES WERE
   EVALUATED AND SCREENED FOR ACCEPTABLE ENGINEERING PRACTICES,
   EFFECTIVENESS AND COST.  THESE ALTERNATIVES, AND THE REASONS FOR THEIR
   BEING RETAINED OR DROPPED FROM CONSIDERATION ARE DESCRIBED BELOW:

      1. INCINERATION.  CONTAMINATED SOILS OFTEN CAN BE REMEDIATED BY
      EXCAVATION AND INCINERATION.  THE SOILS AT THE SMUGGLER MOUNTAIN SITE
      ARE CONTAMINATED WITH TOXIC METALS WHICH ARE NOT AFFECTED OR
      DECOMPOSED BY HEAT.  INCINERATION WOULD ALSO RELEASE LEAD THROUGH
      EXHAUST GASES INTO THE ENVIRONMENT.  RESULTING FLY ASH MAY ALSO BE
      HAZARDOUS AND WOULD NECESSITATE REGULATED DISPOSAL.  THIS ALTERNATIVE
      WAS ELIMINATED BECAUSE OF ITS LACK OF EFFECTIVENESS AS WELL AS ITS
      POTENTIAL DELETERIOUS ENVIRONMENTAL EFFECTS.

      2. FLOOD CONTROL.  AS REPORTED BY FRED C. HART ASSOCIATES, IN THE
      RI/FS, THE SMUGGLER SITE IS ABOVE THE FLOODPLAIN OF THE ROARING FORK
      RIVER.  FLOOD CONTROL MEASURES ARE NOT RELEVANT OR APPROPRIATE IN
      DEVELOPMENT OF THE REMEDIAL ACTION.

      3. GROUND WATER BARRIER.  GROUND WATER BARRIERS ARE OFTEN USED TO
      PHYSICALLY CONTAIN CONTAMINATED GROUND WATER.  SUCH A BARRIER AT THE
      SMUGGLER SITE IS NOT CONSIDERED TO BE EFFECTIVE OR PRACTICAL SINCE
      THE BEDROCK UNDERLYING THE ALLUVIUM IS FRACTURED WITH SECONDARY
      PERMEABILITY, AND IS REPLETE WITH MINE WORKINGS, RENDERING IT UNFIT
      AS THE LOWER CONFINING LEVEL FOR THE BARRIER.  CONSEQUENTLY, VERTICAL
      SLURRY WALLS WILL NOT PROVIDE ADEQUATE PROTECTION.  A GROUND WATER
      BARRIER IS NOT CONSIDERED TECHNICALLY FEASIBLE OR EFFECTIVE AT THE
      SMUGGLER SITE.

      4. SOIL WASHING.  THIS TECHNOLOGY REMOVES HAZARDOUS INORGANICS FROM
      SOILS BY FLOODING THE SITE WITH A SOLUTION.  THE SOLUTION IS THEN
      COLLECTED AND TREATED TO REMOVE THE CONTAMINANTS.  THIS METHOD WAS
      EXAMINED FOR POTENTIAL USE AT THE SMUGGLER SITE.  HOWEVER, DUE TO THE
      NATURE OF THE WASTES AND THE LOW SOLUBILITIES OF THE METAL
      CONTAMINANTS, IT WAS DETERMINED THAT SOIL WASHING WOULD BE
      INEFFECTIVE AT THE SMUGGLER SITE.  IN ADDITION, SOIL WASHING COULD
      FACILITATE FURTHER DISPERSION OF THE WASTES ON AND OFF-SITE.
      CONSEQUENTLY, THIS ALTERNATIVE WAS ELIMINATED BECAUSE OF ITS LACK OF
      EFFECTIVENESS AS WELL AS ITS POTENTIAL DELETERIOUS ENVIRONMENTAL EFFECTS.

      5. REPROCESSING OF WASTES.  THE WASTES CONTAIN POTENTIALLY VALUABLE
      QUANTITIES OF LEAD, ZINC AND SILVER, SO THE OPTION OF REPROCESSING
      WAS EXAMINED.  THREE TECHNICAL CONSTRAINTS LIMIT THE OPTION.  THEY ARE:

           A. NATURE OF THE WASTES, I.E. MINERALOGY AND CONCENTRATIONS;

           B. ADEQUATE AVAILABLE LAND ON-SITE TO PROCESS THE "ORE" AND
              DISPOSE OF THE TAILINGS; AND



           C. TECHNICALLY FEASIBLE PROCESS TO REDUCE THE CONTAMINANTS TO A
              LEVEL THAT IS PROTECTIVE OF PUBLIC HEALTH AND THE
              ENVIRONMENT.

      IN THE CASE OF SMUGGLER MOUNTAIN, ALL THREE OF THESE CONSTRAINTS
      LIMIT THE FEASIBILITY OF THIS OPTION.  THESE "ORES" ARE NOT RICH BY
      MINING STANDARDS AND THE MINERALOGY IS NOT WELL DEFINED.  LAND IS NOT
      READILY AVAILABLE FOR PROCESS BUILDINGS OR TAILINGS DISPOSAL.  IN
      ADDITION, ALTHOUGH PRESENT MINING TECHNOLOGY MAY BE ABLE TO REDUCE
      THE LEVELS OF LEAD AND ZINC TO LEVELS MUCH BELOW THE PRESENT VALUES
      IN THE WASTES (AS LOW AS 500 PPM AND 200 PPM RESPECTIVELY), THESE
      LEVELS MAY STILL PRESENT A HEALTH THREAT.  CONSEQUENTLY, FURTHER
      PROCESSING OR EXTRA PRECAUTIONS WOULD HAVE TO BE IMPLEMENTED TO
      DISPOSE OF THE REPROCESSING WASTES TO PROTECT PUBLIC HEALTH AND THE
      ENVIRONMENT.  THIS OPTION WAS ELIMINATED BASED ON TECHNICAL
      DIFFICULTIES, COST CONSIDERATIONS, AND POTENTIAL ENVIRONMENTAL/PUBLIC
      HEALTH CONCERNS.

      6. SURFACE SEALING.  SURFACE SEALING REFERS TO COVERING THE
      CONTAMINATED AREAS WITH A PHYSICAL BARRIER, SUCH AS SOIL, PAVEMENT,
      SYNTHETIC MATERIALS OR A COMBINATION OF MATERIALS.  IT IS USED TO
      MINIMIZE AIR AND WATER EXPOSURE PATHWAYS AND WAS RETAINED.

      7. GRADING.  GRADING IS THE GENERAL TERM USED FOR RESHAPING THE
      SURFACE OF AN AREA TO MINIMIZE SLOPES SO AS TO PREVENT SOIL EROSION
      AND TO CONTROL THE FLOW OF STORM WATER.  GRADING PROVIDES STABLE
      SLOPED AREAS FOR RESIDENTIAL USE AS WELL AS CONTROLLING EROSION AND
      STORM WATER AND WAS RETAINED.

      8. SURFACE WATER DIVERSION.  THERE ARE THREE SOURCES OF SURFACE WATER
      AT THE SITE:  DRAINAGE FROM NEARBY MINE SHAFTS; STORM WATER
      ORIGINATING OFF-SITE AND FLOWING ONTO THE SITE; AND RAIN FALLING
      DIRECTLY ON THE SITE.  SURFACE WATER FLOW THAT IS CONTROLLED WOULD
      NOT ERODE SURFACE SOILS, BUT MIGHT CONTRIBUTE TO SOME SURFACE WATER
      PERCOLATING THROUGH CONTAMINATED SOILS TO GROUND WATER.
      CONSIDERATION OF THIS TECHNOLOGY IN THE CONTEXT OF THE SMUGGLER SITE
      WOULD INVOLVE CHANNELLING THE FLOW OF SURFACE WATER ENTERING ONTO, OR
      ORIGINATING ON THE SITE AWAY FROM CONTAMINATED AREAS.  IN ADDITION,
      EXISTING STORM WATER CHANNELS, I.E., THE COWENHOVEN TUNNEL DRAINAGE,
      THE MOLLY GIBSON DITCH, AND THE SALVATION DITCH ALREADY CONTROL THE
      FLOW OF RUN-OFF BY CHANNELS AND DIVERSION BERMS.  THIS ALTERNATIVE
      WAS RETAINED.

      9. EXCAVATION AND DISPOSAL.  THIS WOULD ENTAIL EXCAVATING
      CONTAMINATED SOILS ON THE SITE AND TRANSPORTING THEM BY TRUCK TO A
      RCRA-APPROVED FACILITY FOR FINAL DISPOSAL.  EXCAVATED AREAS WOULD BE
      BACKFILLED WITH UNCONTAMINATED SOIL AND REGRADED TO MEET ADJACENT
      SURFACE CONTOURS AND REVEGETATED.  THIS ALTERNATIVE WAS RETAINED.

      10. PERMEABLE TREATMENT BEDS.  PERMEABLE TREATMENT BEDS ARE
      CONSTRUCTED BY EXCAVATING A TRENCH IN THE PATH OF MIGRATING
      CONTAMINATED GROUND WATER AND FILLING THE TRENCH WITH PERMEABLE
      MATERIALS WHICH TREAT OR REMOVE THE CONTAMINATION FROM THE GROUND
      WATER PASSING THROUGH IT.  THIS ALTERNATIVE WAS NOT ELIMINATED AT
      THIS TIME, BUT DOES NOT COMPRISE ANY OF THE FINAL ALTERNATIVES.

      11. SUBSURFACE COLLECTION DRAINS.  SUBSURFACE COLLECTION DRAINS ARE
      GRAVEL-FILLED TRENCHES THAT INTERCEPT SHALLOW GROUND WATER AQUIFERS
      AND COLLECT AND TRANSPORT THE INTERCEPTED GROUND WATER TO A HOLDING
      AREA FOR TREATMENT.  THIS ALTERNATIVE WAS NOT ELIMINATED AT THIS
      TIME, BUT DOES NOT COMPRISE ANY OF THE FINAL ALTERNATIVES.

      12. REPLACEMENT OF WATER SUPPLIES.  THIS TECHNOLOGY WOULD INVOLVE THE



      REPLACEMENT OF THREATENED OR POTENTIALLY THREATENED GROUND WATER
      SUPPLIES WITH A WATER SOURCE THAT IS NOT THREATENED BY CONTAMINATION,
      I.E., CITY WATER SUPPLY.  THIS ALTERNATIVE WAS RETAINED.

      13. EXTRACTION AND TREATMENT OF GROUND WATER.  GROUND WATER COLLECTED
      IN SUBSURFACE COLLECTION SYSTEMS MAY NEED TO BE TREATED TO REMOVE
      METAL CONTAMINANTS BEFORE DISCHARGE TO SURFACE OR GROUND WATER.  THE
      TREATMENT FACILITY WOULD BE LOCATED ON-SITE.  THIS ALTERNATIVE WAS
      NOT ELIMINATED AT THIS TIME, BUT DOES NOT COMPRISE ANY OF THE FINAL
      ALTERNATIVES.

      14. GROUND WATER MONITORING.  THIS TECHNOLOGY INVOLVES THE DESIGN OF
      A GROUND WATER MONITORING SYSTEM THAT WOULD FOLLOW THE APPROPRIATE
      AND RELEVANT RCRA STANDARDS (40 CFR SECTION 264.97).  THE PURPOSE OF
      THE MONITORING SYSTEM WOULD BE TO DETECT ANY TRENDS IN GROUND WATER
      QUALITY, AND TO SERVE AS AN INDICATOR FOR FURTHER ACTION.  THIS
      ALTERNATIVE WAS RETAINED.

   AFTER THE PRELIMINARY SCREENING, THE SECOND STEP IN THE DEVELOPMENT OF
   REMEDIAL ALTERNATIVES WAS TO USE THE EIGHT TECHNOLOGIES REMAINING TO
   DEVELOP THE FINAL SIX REMEDIAL ALTERNATIVES.  THE FOLLOWING ALTERNATIVES
   INCLUDE SOME COMBINATIONS OF PRELIMINARILY SCREENED ALTERNATIVES AND ARE
   DESCRIBED BELOW:

        ALTERNATIVE 1. INCREASED MONITORING

        THIS ALTERNATIVE INVOLVES THE COLLECTION OF QUARTERLY GROUND WATER
        SAMPLES FROM FOUR EXISTING ON-SITE GROUND WATER MONITORING WELLS
        INSTALLED IN THE ALLUVIAL AQUIFER BY EPA (ALTERNATIVE 14).  SAMPLES
        WOULD BE ANALYZED FOR CONSTITUENTS ASSOCIATED WITH MINE WASTE.
        QUARTERLY DATA WOULD BE INCORPORATED IN AN ANNUAL REPORT AND
        SUBMITTED TO EPA.  THE REPORT WOULD SUMMARIZE DATA AND EVALUATE
        POSSIBLE TRENDS.  THIS ALTERNATIVE WAS DEVELOPED IN ACCORDANCE WITH
        40 CFR SECTION 300.68(F)(IV).  BECAUSE THIS ALTERNATIVE DOES NOT
        ELIMINATE OR MITIGATE ANY OF THE MAJOR PATHWAYS OF CONTAMINATION,
        EPA HAS BEEN DETERMINED THAT ALTERNATIVE 1 ALONE DOES NOT ATTAIN
        THE APPLICABLE OR APPROPRIATE AND RELEVANT PUBLIC HEALTH AND
        ENVIRONMENTAL REQUIREMENTS, BUT MAY BE AN INTEGRAL COMPONENT FOR
        VERIFYING THE EFFICACY OF THE FINAL REMEDY.

        ALTERNATIVE 2. SOURCE ISOLATION

        THIS ALTERNATIVE COMBINES THREE OF THE REMEDIAL ALTERNATIVES
        MENTIONED PREVIOUSLY TO ISOLATE THE SOURCE OF CONTAMINATION FROM
        POTENTIAL EXPOSURE PATHWAYS (ALTERNATIVES 6, 7, AND 8).  IT
        INCLUDES SURFACE CAPPING WITH MATERIAL OF A CERTAIN REDUCED
        PERMEABILITY, GRADING AND SURFACE WATER DIVERSION.  THE CAPPING
        COMPONENT WOULD CALL FOR COVERING MOST CONTAMINATED SOILS WITH
        IMPERVIOUS MATERIAL (E.G., BUILDINGS, STREETS, PAVING, REPOSITORY).
        THE REMAINING AREAS WOULD BE COVERED WITH 6 INCHES OF CLEAN TOPSOIL
        AND REVEGETATED.  THE SECOND COMPONENT, GRADING, WOULD BE USED TO
        MINIMIZE THE SLOPE OF THE CAPPED SOILS TO REDUCE EROSION AND
        PREPARE AREAS FOR CAPPING.  THE FINAL COMPONENT, SURFACE WATER
        DIVERSION, WOULD ENTAIL THE ADOPTION OF STORM WATER DIVERSION
        MEASURES DESIGNED TO MINIMIZE CONTACT OF SURFACE WATER WITH
        CONTAMINATED SOILS, AND TO REDUCE INFILTRATION AND RUNOFF TO THE
        EXTENT FEASIBLE.  IN ACCORDANCE WITH 40 CFR SECTION 300.68(F)(III),
        BY MITIGATING THE CURRENT THREAT TO PUBLIC HEALTH, THIS ALTERNATIVE
        ATTAINS ALL PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS, ALTHOUGH
        IT DOES NOT PREVENT FUTURE THREAT FROM THE HAZARDOUS SUBSTANCES.

        ALTERNATIVE 3. REPLACE WATER SUPPLY



        THIS ALTERNATIVE INVOLVES THE EXTENSION OF THE CITY WATER SUPPLY TO
        APPROXIMATELY FIVE TO SEVEN ADDITIONAL RESIDENCES (ALTERNATIVE 12).
        WATER SAMPLES TAKEN FROM EXISTING GROUND WATER SUPPLY WELLS ON THE
        SITE INDICATE THAT THE MAXIMUM CONTAMINANT LEVEL(MCL) OF .01 MG/L
        FOR CADMIUM HAS BEEN EXCEEDED IN ONE WELL (.018 MG/L).  TO PREVENT
        THE THREAT OF VIOLATION OF EPA DRINKING WATER STANDARDS, USERS OF
        GROUND WATER POSSIBLY IMPACTED BY THE SITE WOULD BE PERMANENTLY
        SUPPLIED WITH TREATED MUNICIPAL WATER FROM THE CITY OF ASPEN.
        PURSUANT TO 40 CFR SECTION 300.68(F)(IV), BECAUSE THIS ALTERNATIVE
        DOES NOT ELIMINATE OR MITIGATE ANY OF THE MAJOR PATHWAYS OF
        CONTAMINATION, EPA HAS BEEN DETERMINED THAT IT WOULD NOT ATTAIN
        PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS, BUT WOULD REDUCE THE
        LIKELIHOOD OF PRESENT OR FUTURE THREATS FROM HAZARDOUS SUBSTANCES
        IN GROUND WATER.

        ALTERNATIVE 4. PLUME CAPTURE

        THIS ALTERNATIVE ADDRESSES ONLY GROUND WATER CONTAMINATION BY USING
        SUBSURFACE COLLECTION DRAINS AND PERMEABLE TREATMENT BEDS TO TREAT
        THE CONTAMINATED PLUME AND DISCHARGE THE WATER (ALT. # 10, 11, 13).
        PURSUANT TO 40 CFR SECTION 300.68(F)(IV), THIS ALTERNATIVE DOES NOT
        ELIMINATE OR MITIGATE ANY OF THE MAJOR PATHWAYS OF CONTAMINATION,
        EPA HAS DETERMINED THAT IT WOULD NOT ATTAIN PUBLIC HEALTH AND
        ENVIRONMENTAL REQUIREMENTS, BUT WOULD REDUCE THE LIKELIHOOD OF
        PRESENT OR FUTURE THREATS FROM HAZARDOUS SUBSTANCES IN GROUND WATER.

        ALTERNATIVE 5. SOURCE REMOVAL

        THIS ALTERNATIVE INVOLVES THE EXCAVATION AND OFF-SITE DISPOSAL OF
        ALL CONTAMINATED SOILS WITH LEAD LEVELS OF OVER 1,000 PPB
        (ALTERNATIVE 9) AND WAS DEVELOPED IN ACCORDANCE WITH 40 CFR SECTION
        300.68(F)(I) AND (III).  THE CONTAMINATED SOILS (APPROXIMATELY
        410,000 CUBIC YARDS) WOULD BE EXCAVATED, CONSOLIDATED AND
        TRANSPORTED BY TRUCK TO AN OFF-SITE RCRA-APPROVED LAND DISPOSAL
        FACILITY.  THE EXCAVATED AREAS WOULD THEN BE BACKFILLED AND
        VEGETATED.  PURSUANT TO 40 CFR SECTION 300.68(III), THIS
        ALTERNATIVE EXCEEDS PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS.

        ALTERNATIVE 6. EPA ALTERNATIVE

        THIS ALTERNATIVE WAS DEVELOPED BY EPA AND IS A COMBINATION OF
        SEVERAL OF THE ALTERNATIVES DEVELOPED BY THE PRPS (ALTERNATIVES 6,
        7, 8, 12, AND 14).  IT INVOLVES:  SOURCE ISOLATION OF LOW LEVEL
        WASTE BY IN-PLACE CAPPING, GRADING AND SURFACE WATER DIVERSION;
        SOURCE ISOLATION OF HIGH LEVEL WASTE BY EXCAVATION AND DEPOSITION
        IN AN ON-SITE REPOSITORY WITH AN IMPERMEABLE CAP AND SURFACE WATER
        DIVERSION; INCREASED GROUND WATER MONITORING (QUARTERLY); ALTERNATE
        WATER SUPPLY FOR POPULATION CURRENTLY USING GROUND WATER; OPERATION
        AND MAINTENANCE OF HIGH AND LOW-LEVEL WASTE CAPS; MINE RECLAMATION
        AND SOURCE ISOLATION OF WASTES; AND POSSIBLE GROUND WATER REMEDIAL
        ACTION.

        ALTERNATIVE 7. NO ACTION

        IN ACCORDANCE WITH 40 CFR SECTION 300.68(F)(V), A NO ACTION
        ALTERNATIVE WAS DEVELOPED.  UNDER THIS ALTERNATIVE, NO ACTION WOULD
        TAKE PLACE AT THE SITE.  GROUND WATER, SURFACE SOILS, AIR
        CONTAMINATION AND SURFACE WATER WOULD BE LEFT VIRTUALLY UNCHANGED.
        THIS ALTERNATIVE WOULD ALLOW THE CONTINUED EXPOSURE OF THE
        POPULATION TO CONTAMINATED SOILS THROUGH DIRECT CONTACT AND THROUGH
        AIRBORNE DISPERSAL AND THEREFORE, WOULD NOT MITIGATE OR ELIMINATE
        THE THREAT TO PUBLIC HEALTH, WELFARE AND THE ENVIRONMENT.  THIS
        ALTERNATIVE WAS ELIMINATED FROM FURTHER CONSIDERATION SINCE AN



        UNACCEPTABLE RISK TO PUBLIC HEALTH AND WELFARE REMAINS.

   PURSUANT TO 300.68(H) AND (I), THE REMEDIAL ALTERNATIVES WERE SCREENED
   AND EVALUATED FOR ACCEPTABLE ENGINEERING PRACTICES, EFFECTIVENESS AND
   COST, AND AN ALTERNATIVE IS RECOMMENDED.  TABLE 11 PRESENTS A SUMMARY OF
   THE ANALYSIS AND EVALUATION OF EACH ALTERNATIVE FOR TECHNICAL AND
   INSTITUTIONAL CONSTRAINTS, INCLUDING COSTS, AS ESTABLISHED BY THE PRPS.
   TABLE 12 PRESENTS THE CRITICAL ADVANTAGES AND DISADVANTAGES OF EACH
   ALTERNATIVE.  TABLE 13 PRESENTS A SUMMARY OF THE APPLICATION OF THE
   SEVEN PROPOSED REMEDIAL ALTERNATIVES TO THE ALTERNATIVES REQUIRED TO BE
   DEVELOPED BY 40 CFR SECTION 300.68(F).  THE EPA ADDENDUM TO THE
   PRP-SPONSORED RI/FS ANALYZED THE COST ESTIMATES FOR EACH ALTERNATIVE
   PRESENTED BY THE PRPS.  TABLE 14 PRESENTS THE CAPITAL OPERATION AND
   MAINTENANCE COSTS AND PRESENT WORTH COSTS FOR EACH REMEDIAL ACTION
   ALTERNATIVE AS ADJUSTED BY EPA.  THE PRESENT WORTH OF ANNUAL OPERATION
   AND MAINTENANCE COSTS WERE BASED ON A THIRTY YEAR PERIOD AND ON A
   DISCOUNT RATE OF SEVEN PERCENT.

        THE INFORMATION ON THESE TABLES WAS USED BY EPA TO EVALUATE WHICH
   ALTERNATIVE OR ALTERNATIVES SHOULD BE SELECTED AS THE RECOMMENDED
   REMEDIAL ACTION.  IN ACCORDANCE WITH 300.68 (J), THE SELECTION OF REMEDY
   IS BASED ON HOW EACH ALTERNATIVE MEETS THE SPECIFIC RESPONSE OBJECTIVES
   OF THE SMUGGLER SITE, AND HOW COST-EFFECTIVE AND FEASIBLE THEY ARE FROM
   BOTH AN ENGINEERING AND ADMINISTRATIVE PERSPECTIVE.  EPA DETERMINED
   THROUGH THE ENDANGERMENT ASSESSMENT PROCESS THAT THE CRITICAL REMEDIAL
   NEEDS ARE: (1) THE PERMANENT PREVENTION OF DIRECT CONTACT WITH AND WIND
   DISPERSAL OF HIGHLY CONTAMINATED SOILS AND (2) LEACHATE MANAGEMENT TO
   RESTRICT POSSIBLE GROUND WATER PATHWAYS.  TABLE 15 SUMMARIZES THE
   EFFECTIVENESS OF EACH PROPOSED REMEDIAL ALTERNATIVE IN ADDRESSING THE
   REMEDIAL RESPONSE OBJECTIVES.  NONE OF THE ALTERNATIVES ALONE DEVELOPED
   BY THE PRPS ADEQUATELY ADDRESS ALL OF THE RESPONSE OBJECTIVES
   INDIVIDUALLY.  CONSEQUENTLY, THE EPA ALTERNATIVE (ALTERNATIVE 6), A
   COMBINATION OF SEVERAL OF THE PRPS ALTERNATIVES, IS THE ONLY ALTERNATIVE
   THAT ADEQUATELY ADDRESSES EACH RESPONSE OBJECTIVE.

   #CR
   F. COMMUNITY RELATIONS

   IN ACCORDANCE WITH THE NCP AT 40 C.F.R. SECTION 300.67, A COMMUNITY
   RELATIONS PLAN WAS PREPARED BY THE REM II TEAM MEMBER (ICF) AND APPROVED
   BY THE REGION VIII RPM AND COMMUNITY RELATIONS COORDINATOR.  AS
   SPECIFIED IN THE PLAN, PRESS RELEASES AND FACT SHEETS WERE PREPARED AND
   ISSUED, AND PUBLIC MEETINGS WERE HELD WHEN MAJOR EVENTS OCCURRED.
   BECAUSE ASPEN, COLORADO, IS A WELL-KNOWN INTERNATIONAL RESORT, SPECIAL
   CARE WAS TAKEN BY THE AGENCY TO PROVIDE ACCURATE AND TIMELY INFORMATION
   TO THE RESIDENTS WITHOUT UNDULY JEOPARDIZING THE TOURIST INDUSTRY.

   BECAUSE OF PAST EFFORTS BY THE ASPEN/PITKIN COUNTY ENVIRONMENTAL HEALTH
   DEPARTMENT, THE COMMUNITY WAS ALREADY KNOWLEDGEABLE ABOUT POTENTIALLY
   ADVERSE HEALTH EFFECTS FROM THE MINING WASTES ON THE SITE.
   CONSEQUENTLY, MOST OF THE EFFORT WAS GEARED TOWARDS INFORMING THE PUBLIC
   ABOUT THE SUPERFUND PROCESS AND THE SCHEDULE WHICH WOULD LEAD TO
   SELECTION AND IMPLEMENTATION OF THE REMEDY.  CITIZENS AND PRPS ARE VERY
   INTERESTED IN CLEANING UP AS SOON AS POSSIBLE FOR BOTH PUBLIC HEALTH AND
   ECONOMIC REASONS.  THERE IS A SMALLER GROUP OF INDIVIDUALS IN THE LOCAL
   MINING BUSINESS WHICH WANTS TO DEVELOP THE MINERAL RESOURCES IN AND NEAR ASPEN.

   ALL THE CITIZEN COMMENTS WERE REVIEWED AND CONSIDERED PRIOR TO MAKING
   THE FINAL SELECTION OF REMEDY.  THE RECOMMENDED REMEDY MEETS THE
   AGENCY'S RESPONSIBILITY TO PROTECT PUBLIC HEALTH, WELFARE, AND THE
   ENVIRONMENT WITHOUT FORECLOSING THE DEVELOPMENT OF MINERAL RESOURCES IN
   THE AREA.



   #OEL
   G. CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

   SECTION 300.68(J) OF THE NATIONAL CONTINGENCY PLAN REQUIRES THAT THE
   LEAD AGENCY SELECT A COST-EFFECTIVE REMEDY THAT EFFECTIVELY MITIGATES
   AND MINIMIZES THREATS TO AND THAT PROVIDES ADEQUATE PROTECTION OF PUBLIC
   HEALTH, WELFARE AND THE ENVIRONMENT.  THIS REQUIRES THE SELECTION OF A
   REMEDY THAT ATTAINS OR EXCEEDS APPLICABLE OR RELEVANT AND APPROPRIATE
   FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS IDENTIFIED FOR EACH
   SPECIFIC SITE.  EPA HAS DETERMINED THAT THE FOLLOWING APPLICABLE OR
   RELEVANT AND APPROPRIATE REQUIREMENTS APPLY TO THE SMUGGLER MOUNTAIN SITE:

   APPLICABLE:

        SAFE DRINKING WATER ACT:  MAXIMUM CONTAMINANT LEVELS (MCLS).

        CLEAN WATER ACT:  NON-POINT SOURCE CONTROL; WATER QUALITY
                          STANDARDS.

        GROUND WATER PROTECTION STRATEGY:  PROTECTION AND ENHANCEMENT OF
        CLASS II AQUIFERS.

        OFF-SITE POLICY.

   RELEVANT AND APPROPRIATE:

        RESOURCE CONSERVATION AND RECOVERY ACT (RCRA):  CAPPING PERFORMANCE
        REQUIREMENTS; GROUND WATER MONITORING AND CORRECTIVE ACTION; SITE
        ACCESS RESTRICTIONS; RUN-ON, RUN-OFF CONTROLS; IN-PLACE CLOSURE OF
        A LANDFILL; WASTE PILES.

        NATIONAL HISTORIC PRESERVATION AND ANTIQUITIES ACT

        NATIONAL ENVIRONMENTAL POLICY ACT (NEPA):  REQUIREMENTS FOR
        PRESERVATION OF NATIONAL HISTORIC SITES (SMUGGLER MINE).

        SAFE DRINKING WATER ACT (SDWA) MAXIMUM CONTAMINANT LEVEL GOALS (MCLG)

   IN ADDITION, THE FOLLOWING REQUIREMENTS MAY BE FOUND TO BE RELEVANT AND
   APPROPRIATE:

        - STATE STATUTES AND REGULATIONS ON WATER SUPPLY SYSTEMS ADDITIONS.

        - COLORADO MINED LAND RECLAMATION ACT AND REGULATIONS.

        - RCRA GUIDE TO THE DISPOSAL OF CHEMICALLY STABILIZED AND
          SOLIDIFIED WASTES.

        - RCRA GUIDANCE MANUAL ON CLOSURE AND POST-CLOSURE INTERIM STATUS
          STANDARDS.

   IN EVALUATING THE ALTERNATIVES, EPA HAS DETERMINED THAT THE RECOMMENDED
   ALTERNATIVE WOULD COMPLY WITH THESE STANDARDS AS FOLLOWS:

        SAFE DRINKING WATER ACT:  PLANNED MONITORING AND SUBSEQUENT
        REMEDIAL ACTION (IF FOUND TO BE NECESSARY) FOR GROUND WATER
        CONTAMINATION AT THE SITE USE MCLS AS ACTION LEVELS.  (EPA RETAINS
        THE OPTION OF CONSIDERING ALTERNATE CONTAMINANT LEVELS (ACLS) WHEN
        DETERMINING FUTURE ACTION, IF NECESSARY, TO REMEDIATE GROUNDWATER
        CONTAMINATION).

        CLEAN WATER ACT:  NON-POINT SOURCE CONTROLS WERE CONSIDERED EARLY



        ON IN THE REVIEW OF SITE CHARACTERIZATION DATA, AND IN ANALYSIS OF
        THE LOW-FLOW SAMPLING OF SURFACE WATER AND SEDIMENT.  IN 1983, THE
        FIELD INVESTIGATION TEAM DETERMINED THAT THE MOLLIE GIBSON MINE
        DRAINAGE AND THE COWENHOVEN TUNNELS ARE NOT PERMITTED DISCHARGES.
        SURFACE WATER CONTAMINATION IS NOT AT THIS TIME A PROBLEM AT THE
        SITE.  CONSEQUENTLY, NON-POINT SOURCE CONTROLS WERE NOT DESIGNED AS
        PART OF THE REMEDY.  ADDITIONALLY, SURFACE WATER QUALITY STANDARDS
        OF THE CLEAN WATER ACT AND STATE WATER QUALITY STANDARDS HAVE NOT
        BEEN EXCEEDED IN THE SITE VICINITY.  HOWEVER, IF CONTINUED GROUND
        WATER MONITORING INDICATES ELEVATED CONTAMINATION, ACTION WILL BE
        TAKEN TO ASSURE THE ATTAINMENT OF SUCH SURFACE WATER STANDARDS.

        GROUND WATER PROTECTION STRATEGY: NO FEDERAL OR STATE STANDARDS FOR
        AQUIFER PROTECTION HAVE BEEN PROMULGATED.  DIRECT REMEDIATION OF
        THE AQUIFER APPEARS TO BE UNNECESSARY AT THIS TIME SINCE GROUND
        WATER CONTAMINATION DOES NOT CURRENTLY APPEAR TO PRESENT A SERIOUS
        RISK TO PUBLIC HEALTH OR THE ENVIRONMENT.  HOWEVER, IF IN THE
        FUTURE, GROUND WATER IS ADVERSELY IMPACTED BY CONTAMINATION FROM
        THE SOILS, RCRA GROUND WATER PROTECTION STANDARDS AS SET FORTH IN
        40 CFR SECTION 264.92 SHALL BE CONSIDERED TO BE APPLICABLE OR
        RELEVANT AND APPROPRIATE AT THIS SITE.  IN ADDITION, THE PROPOSED
        REMEDY INCLUDES PROVISIONS TO PLACE ALL PRIVATE WELL USERS (TAPPING
        THE ROARING FORK ALLUVIAL AQUIFER) IN THE SITE VICINITY ON CITY WATER.

        RCRA:  SURFACE RUN-ON CONTROLS (40 CFR SECTION 264.25(C) HAVE BEEN
        DETERMINED TO BE RELEVANT AND APPROPRIATE AS PART OF THE SITE
        REMEDY.  SINCE SURFACE WATER RUN-ON AND LEACHING OF CONTAMINANTS TO
        GROUND WATER IS A POTENTIAL ROUTE FOR RELEASE OF HAZARDOUS
        CONSTITUENTS AT THE SITE, SURFACE WATER MONITORING AND SUBSEQUENT
        RESPONSE ACTION MAY BE RECOMMENDED IF FURTHER GROUND WATER
        MONITORING DEMONSTRATES INCREASING CONTAMINATION.  EPA MONITORING
        WELL NUMBERS 7, 9 AND 10 ARE LOCATED ON THE FACILITY BOUNDARY AS
        DEFINED BY RCRA.  GROUND WATER MONITORING WOULD BE IMPLEMENTED AS
        OPERABLE UNIT NUMBER TWO OF THE RECOMMENDED REMEDY.  CAPPING
        REQUIREMENTS FOR LANDFILLS ARE BEING ADOPTED FOR THE HIGH-LEVEL
        WASTE REPOSITORY.  DATA GENERATED BY EPA AND THE PRPS INDICATE THAT
        THE MINE WASTES TO BE PLACED IN THE REPOSITORY ARE NOT HIGHLY
        SUSCEPTIBLE TO LEACHING.  THE DATA SHOW THAT THE MINE WASTE HOST
        ROCK IS A CARBONATE MATERIAL AND CAUSES REDUCING CONDITIONS IN THE
        WASTE PILES, THEREBY RENDERING THE HAZARDOUS SUBSTANCES IN THE
        WASTE MATERIALS MORE STABLE AND LESS MOBILE.  THEREFORE, AN
        IMPERVIOUS, MULTI-LAYER CAP SHOULD BE SUFFICIENT TO PREVENT
        LEACHING OF HAZARDOUS SUBSTANCES FROM THE REPOSITORY INTO GROUND
        WATER.  RCRA STANDARDS FOR THE IN-PLACE CLOSURE OF LANDFILLS OR
        WASTE PILES DO NOT REQUIRE LINERS AND LEACHATE COLLECTION SYSTEMS
        AND ARE NOT CONSIDERED TO BE RELEVANT AND APPROPRIATE TO THIS
        SITUATION.  PERIODIC INSPECTION AND MAINTENANCE ARE APPROPRIATE (40
        CFR SECTION 264.303), AS ARE POST-CLOSURE CARE REQUIREMENTS (40 CFR
        SECTION 264.117).  RCRA STANDARDS FOR DISPOSAL OF CHEMICALLY
        STABILIZED AND SOLIDIFIED WASTE WOULD BE RELEVANT AND APPROPRIATE
        ONLY IF PLUME CAPTURE BECOMES NECESSARY AND THE ATTENDANT WATER
        TREATMENT FACILITY ON-SITE PRODUCES SLUDGE TO BE MOVED OFF-SITE.

   #RA
   H. RECOMMENDED ALTERNATIVE

   BASED ON A COMPARISON OF THE ADVANTAGES AND DISADVANTAGES OF THE FIVE
   ALTERNATIVES, EPA RECOMMENDS THAT ALTERNATIVE 6 BE SELECTED AS THE
   REMEDIAL ACTION ALTERNATIVE.  THE RECOMMENDED ACTION WOULD, IF PROPERLY
   AND EXPEDITIOUSLY EXECUTED, ACCOMPLISH A STABLE, LOW-MAINTENANCE,
   COST-EFFECTIVE REMEDY, AND IS DESIGNED TO MITIGATE OR ELIMINATE THE
   TOXICITY AND MOBILITY OF THE CONTAMINANTS.  ALL KNOWN EXISTING SOURCES



   AND PATHWAYS OF CONTAMINATION WOULD BE ELIMINATED, THEREBY MINIMIZING
   OR ELIMINATING RISKS TO HUMAN HEALTH AND THE ENVIRONMENT.  THE AGENCY
   FOR TOXIC SUBSTANCES AND DISEASE REGISTRY (ATSDR), IN THEIR MEMORANDUM
   OF SEPTEMBER 11, 1986, TO EPA REGION VIII, STATED, "THE SMUGGLER
   MOUNTAIN SITE REPRESENTS A POTENTIAL PUBLIC HEALTH THREAT TO AREA
   RESIDENTS.  THE EPA ACTION LEVEL FOR LEAD (1000 PPM) IS ACCEPTABLE FOR
   FUTURE REMEDIATION EFFORTS.".  THE CHOSEN REMEDY IS PERMANENT TO THE
   EXTENT PRACTICABLE AND IS SEPARATED INTO TWO OPERABLE UNITS.  THE FIRST
   OPERABLE UNIT ADDRESSES THE SMUGGLER SITE AND DOES NOT INCLUDE THE
   PORTION OF THE SITE UPON WHICH THE SMUGGLER MINE IS LOCATED.  THE
   SECOND OPERABLE UNIT ADDRESSES THE SMUGGLER MINE.  A DETAILED
   DESCRIPTION OF EACH OPERABLE UNIT FOLLOWS:

   OPERABLE UNIT 1: SITE REMEDY

   OPERABLE UNIT 1 IS SEPARATED INTO FIVE COMPONENTS AS FOLLOW:

      A. SOURCE ISOLATION OF HIGH-LEVEL WASTES.  ISOLATE SOILS AND TAILINGS
      WITH LEVELS OF LEAD AT OR ABOVE 5,000 PPM BY EXCAVATION AND REMOVAL
      TO A SECURE REPOSITORY.  THIS ALTERNATIVE COULD INVOLVE EITHER THE
      REMOVAL OF SUCH MATERIAL BY SHIPPING IT TO A RCRA CERTIFIED FACILITY,
      OR BY DEPOSITING IT IN A SECURE REPOSITORY ON-SITE, AS DEFINED BY
      EPA.  EPA HAS IDENTIFIED A SUITABLE REPOSITORY ON THE SITE, THE
      COUNTY-OWNED MOLLIE GIBSON PARK.  IF THE REPOSITORY IS CHOSEN FOR
      DEPOSITION OF THE HIGH-LEVEL WASTES, IT WILL BE EXCAVATED TO THE
      EXTENT NECESSARY TO ACCOMMODATE THE ENTIRE VOLUME OF HIGH LEVEL WASTE
      ON THE SITE.  IT WILL THEN BE PREPARED TO SPECIFICATIONS SET BY EPA
      THAT ADEQUATELY ADDRESS THE ISSUES OF SURFACE RUN-ON AND STABILITY.
      ALL HIGH-LEVEL WASTES FROM THE SITE (OTHER THAN THE MINE SITE,
      ITSELF) WILL BE CONSOLIDATED AND PLACED IN THE REPOSITORY.  THE
      REPOSITORY WILL BE GRADED AND CAPPED IN ACCORDANCE WITH THE
      APPROPRIATE AND RELEVANT RCRA STANDARDS FOR LANDFILLS (CAPPED WITH A
      MULTI-LAYER CAP POSSESSING A PERMEABILITY OF AT LEAST 10-7).  A
      DRAINAGE SYSTEM WILL BE DESIGNED ACCORDING TO EPA SPECIFICATIONS
      (DESIGNED TO PASS THE 100-YEAR RUNOFF EVENT WITH A MINIMUM OF
      EROSION).  THE REPOSITORY WILL BE UNDER THE PERPETUAL CARE OF A
      PERMANENT ENTITY, PITKIN COUNTY, TO ASSURE THE PERMANENT DISPOSITION
      AND ZERO MOBILITY OF THE CONTAMINANTS.

      B. SOURCE ISOLATION OF LOW LEVEL WASTES.  CONFINE SOILS WITH LEVELS
      OF LEAD BELOW 1,000 PPM IN SUCH A MANNER THAT DIRECT CONTACT, SURFACE
      WATER EROSION, AND WIND DISPERSAL ARE PRECLUDED.  THIS OPERABLE UNIT
      INVOLVES THE IDENTIFICATION OF THE AFFECTED AREAS USING THE
      GEOSTATISTICAL ISOPLETH MAP.  AFTER IDENTIFICATION AND POSSIBLE
      FURTHER SAMPLING TO MORE CLEARLY DEFINE THE CONTAMINATED AREAS, THE
      LOW LEVEL AREAS WILL EITHER BE COVERED BY SIX INCHES OF TOPSOIL,
      GRADED, AND REVEGETATED, OR COVERED WITH SIX INCHES CLEAN FILL PLUS
      SIX INCHES OF TOPSOIL AND GRADED.  AREAS NEEDING FURTHER
      IDENTIFICATION WILL BE DEFINED BY ADDITIONAL SAMPLING.  IF SUCH
      SAMPLING IS PERFORMED BY THE PRPS, EPA WILL VERIFY SUCH SAMPLING.
      AREAS ALREADY REMEDIATED BY PROPERTY OWNERS WILL BE EXAMINED BY EPA
      TO DETERMINE COMPLIANCE WITH DESIGN STANDARDS.

      C. INCREASED GROUND WATER MONITORING.  BECAUSE THE GROUND WATER
      SYSTEM IN THE AREA OF THE SITE IS SO UNCERTAIN, GROUNDWATER
      MONITORING IS NECESSARY TO CONFIRM THE EFFECTIVENESS OF THE REMEDY.
      ADDITIONAL WELLS WILL BE INSTALLED AS DEEMED NECESSARY BY EPA.  A
      MONITORING GRID AND MONITORING SCHEDULE WILL BE ESTABLISHED.
      QUARTERLY REPORTS TO EPA WILL DESCRIBE THE RESULTS OF MONITORING AND
      ANY TRENDS OBSERVED.  GROUND WATER IN THE VICINITY OF THE SITE WILL
      BE MONITORED FOR A PERIOD OF FIVE (5) YEARS QUARTERLY TO DETERMINE
      EFFICACY OF THE CAPPING IN ENHANCING GROUND WATER QUALITY.  AFTER THE
      CLOSE OF THE MONITORING PERIOD, THE DECISION MUST BE MADE BY EPA TO



      EITHER IMPLEMENT PLUME CAPTURE AND TREATMENT, SELECT ALTERNATE
      CONCENTRATION LIMITS, OR TAKE NO FURTHER RESPONSE ACTION.

      D. ALTERNATE WATER SUPPLY.  THIS OPERABLE UNIT INVOLVES THE
      IDENTIFICATION OF DOMESTIC WATER WELLS IMMEDIATELY DOWNGRADIENT OF
      THE SITE.  AFTER IDENTIFICATION, SUCH WELLS WILL BE REPLACED BY
      HOOK-UPS TO THE CITY WATER SUPPLY AND WILL NO LONGER SERVE AS
      DOMESTIC-USE WELLS.

      E. OPERATION AND MAINTENANCE OF LOW AND HIGH LEVEL WASTE CAPS.  THE
      PURPOSE OF CAP INSPECTIONS IS TO NOTE AND REPAIR ANY DETERIORATION,
      DISTURBANCE, OR DISCONTINUITY BEFORE IT CAN IMPACT CAP INTEGRITY.
      WEEKLY INSPECTIONS ARE ANTICIPATED DURING THE FIRST YEAR.  BI-MONTHLY
      INSPECTIONS WILL TAKE PLACE FOR THE SECOND YEAR.  AFTER TWO YEARS,
      INSPECTIONS WILL BE CONDUCTED MONTHLY, AND FROM THE BEGINNING OF THE
      FOURTH YEAR, QUARTERLY INSPECTIONS WILL BE CONDUCTED FOR THE
      FOLLOWING TWENTY-SIX YEARS.

   OPERABLE UNIT 2:  MINE RECLAMATION AND GROUND WATER CORRECTIVE ACTION.

      A. MINE RECLAMATION.  THE SMUGGLER-DURANT MINE SITE WILL BE
      REMEDIATED SEPARATELY FROM THE REMAINDER OF THE SITE.  THE CURRENT
      EXTENT OF TOXICITY AND MOBILITY OF THE CONTAMINATION AT THE MINE SITE
      IS UNKNOWN.  AN ADDENDUM TO THE EXISTING REMEDIAL INVESTIGATION AND
      FEASIBILITY STUDY WILL BE PREPARED TO CHARACTERIZE THE WASTES AND
      DETERMINE THE APPROPRIATE EXTENT OF REMEDY AT THE SMUGGLER-DURANT
      MINE SITE IN ACCORDANCE WITH THE NATIONAL CONTINGENCY PLAN AND IN
      ACCORDANCE WITH THE APPLICABLE OR RELEVANT AND APPROPRIATE
      REQUIREMENTS NECESSARY TO MEET FEDERAL PUBLIC HEALTH AND
      ENVIRONMENTAL REQUIREMENTS.  THE SMUGGLER MINE RI/FS WILL BE SUBJECT
      TO PUBLIC COMMENT AND A RECOMMENDED REMEDY WILL BE PRESENTED.  THE
      APPROPRIATE EXTENT OF REMEDY, CONSISTENT WITH THE NCP, WOULD ADDRESS
      THE POSSIBLE HISTORIC VALUE OF THE MINE SITE.  THE PLAN FOR MINE SITE
      REMEDIATION, CONSISTENT WITH THE GOALS AND OBJECTIVES OF THE RI/FS
      AND NCP, WILL BE PREPARED BY THE OWNERS OF THE MINE SITE AND
      SUBMITTED TO EPA FOR APPROVAL, OR WOULD BE PREPARED BY EPA.  IN
      ACCORDANCE WITH THE REQUIREMENTS OF THE NATIONAL ENVIRONMENTAL POLICY
      ACT (NEPA), IF THE MINE SITE IS DECLARED A NATIONAL HISTORIC SITE,
      THE BUILDINGS AND OTHER STRUCTURES ON THE MINE SITE WOULD BE
      ADEQUATELY MAINTAINED FOR THEIR HISTORIC VALUE.  APPLICABLE AND
      RELEVANT OR APPROPRIATE STANDARDS AND REQUIREMENTS FOR THE SAFETY OF
      WORKERS AND VISITORS TO THE MINE SITE WOULD BE COMPLIED WITH.  AT THE
      SAME TIME, WASTES ON THE MINE SITE WILL BE TREATED OR REMEDIED SO AS
      TO PREVENT AND/OR MITIGATE THE PRESENT OR FUTURE THREAT OF RELEASE IN
      A MANNER THAT IS PROTECTIVE OF PUBLIC HEALTH, WELFARE AND THE
      ENVIRONMENT.  SUCH REMEDY WOULD PROVIDE A LEVEL OF PROTECTION OF
      PUBLIC HEALTH AND ENVIRONMENT COMPARABLE TO THE REMEDY ON THE
      REMAINDER OF THE SITE.

      B. GROUND WATER CORRECTIVE ACTION.  IF THE RESULTS OF GROUND WATER
      MONITORING CONDUCTED DURING THE FIRST OPERABLE UNIT INDICATE THAT
      CORRECTIVE ACTION IS NECESSARY, ALTERNATIVES WILL BE DEVELOPED TO
      ADDRESS THE SITUATION AND POSSIBLE RESPONSE ACTIONS WILL BE
      CONSIDERED.

      C.  PERFORMANCE OF MINE RECLAMATION AND GROUND WATER CORRECTIVE
      ACTION AS APPROVED BY EPA.

   A CONSERVATIVE ESTIMATE OF THE TOTAL CAPITAL AND OPERATION AND
   MAINTENANCE COSTS FOR THE RECOMMENDED REMEDIAL ALTERNATIVE IS 1.5 TO 2
   MILLION DOLLARS.
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   I. OPERATION AND MAINTENANCE

   OPERATION AND MAINTENANCE AT THE SITE IS SEPARATED INTO TWO COMPONENTS.
   THE FIRST COMPONENT ADDRESSES THE CAP FOR THE HIGH LEVEL REPOSITORY, THE
   SECOND COMPONENT ADDRESSES THE LOW LEVEL WASTE CAP.  BOTH COMPONENTS ARE
   DESCRIBED IN DETAIL IN THE PRECEDING DISCUSSION ON THE RECOMMENDED
   REMEDY.  SUCH MAINTENANCE INCLUDES MONITORING OF CAPPED AREAS IN
   ACCORDANCE WITH A SCHEDULE TO BE SET FORTH BY EPA TO DETECT AND REMEDY
   ANY EROSION OF THE CAP, AS WELL AS LAND USE RESTRICTIONS IMPOSED BY
   PITKIN COUNTY ON ANY SUBSEQUENT DEVELOPMENT OF CAPPED AREAS.



   #SCH
   #FA
   J. SCHEDULE/FUTURE ACTIONS

   4Q FY 1986     - REGIONAL ADMINISTRATOR SIGNS EDD
    X             - RESOLUTION OF ENFORCEMENT ACTIVITY

   (OPERABLE UNIT #1) *, **
    X +  1 MONTH    PROVIDE ALTERNATE WATER SUPPLY
    X +  2 MONTHS - INITIATE SITE SAMPLING/VERIFICATION
    X +  3 MONTHS - INITIATE DESIGN OF REPOSITORY
    X +  6 MONTHS - COMPLETE DESIGN OF REPOSITORY
    X +  8 MONTHS - PREPARATION OF REPOSITORY
    X +  9 MONTHS - EXCAVATION AND DEPOSITION OF HIGHLY-CONTAMINATED SOILS
    X + 12 MONTHS - CAPPING OF REPOSITORY
                  - IN-PLACE CAPPING OF LOW-LEVEL SOILS
                  - VERIFICATION OF AREAS CAPPED PREVIOUSLY
                  - 26 YEARS OPERATION & MAINTENANCE OF CAPS

   (OPERABLE UNIT #2) *
    X +  1 MONTH  - RI/FS WORKPLAN COMPLETE
    X +  3 MONTHS - DRAFT RI/FS SUBMITTED TO OR PREPARED BY EPA
    X +  6 MONTHS - FINAL RI/FS AND RECOMMENDED REMEDY
                  - PUBLIC COMMENT
    X +  7 MONTHS - START DESIGN
    X +  9 MONTHS - COMPLETE DESIGN
    X + 12 MONTHS - START CONSTRUCTION
    X + 20 MONTHS - COMPLETE CONSTRUCTION
    X + 60 MONTHS - REVIEW GROUND-WATER DATA, DETERMINE IF FUTURE RESPONSE
                    IS NECESSARY
    X + 62 MONTHS - START DESIGN IF NECESSARY
    X + 66 MONTHS - PUBLIC COMMENT
                  - COMPLETE DESIGN
    X + 72 MONTHS - START CONSTRUCTION
    X + 80 MONTHS - COMPLETE CONSTRUCTION.

    *  ALL DATES SUBJECT TO RESTRAINTS IMPOSED BY SHORT CONSTRUCTION
       SEASON IN ASPEN
   **  GROUNDWATER MONITORING CONTINUES QUARTERLY SINCE 4Q 1985.



   #TMA
   TABLES, MEMORANDA, ATTACHMENTS

                            TABLE 2

               SUMMARY OF SOIL SAMPLING ACTIVITIES
                 SMUGGLER SITE: JULY-AUGUST 1985

   SAMPLING PROCEDURE   NUMBER OF SAMPLES COLLECTED         DEPTH

   SURFACE SAMPLING     34 SOIL SAMPLES COLLECTED      0-6 INCHES
                        FROM EACH NODE OF GRIDPOINT

   TEST PITS            7 TEST PITS                    10 FEET (AVERAGE)
                        15 SOIL SAMPLES COLLECTED      SAMPLE COLLECTED
                                                       AT EACH LITHOLOGIC
                                                       UNIT

   TEST BORING          1 BOREHOLE                     35 FEET
                        2 SOIL SAMPLES COLLECTED       SAMPLE COLLECTED
                                                       FOR EACH UNIT

   SOURCE: FRED C. HART
           1985.

                                  TABLE 7

                  GROUND WATER ANALYSES FOR NOVEMBER 1985

                                           WELL NO
   PARAMETER       GW-1      GW-5      GW-7     GW-8      GW-9      GW-10

   ARSENIC         ND        ND        ND       ND        ND        ND
   CADMIUM         ND         0.004     0.007   ND        ND        ND
   CALCIUM          4.59    136       143       20       119       128
   IRON            ND        ND        ND       ND        ND        ND
   LEAD            ND        ND        ND       ND        ND        ND
   MAGNESIUM       14.1      23.8      52.5      5.74     38.5      36.8
   MANGANESE        0.017    ND         0.052   ND        ND         0.043
   POTASSIUM       ND        ND         1.92    ND        ND        ND
   SODIUM          20.5       9.69      6.68     4.16     ND         6.35
   ZINC             0.062     0.060     1.00     0.018     0.413     0.053

   NOTES:

   CONCENTRATIONS IN MG/L; METALS ARE DISSOLVED

   VALIDATION CRITERIA QUALIFIERS PERTAIN TO SOME DATA; DETAILS ARE
   INCLUDED IN REM II FILES

   SOURCE: CDM 1986.



                                TABLE 13

                APPLICATION OF PROPOSED REMEDIAL ALTERNATIVES
      TO ALTERNATIVES REQUIRED TO BE DEVELOPED BY 40 CFR SECTION 300.68(F)

   REMEDIAL ALTERNATIVE                     RESPONSE OBJECTIVES

                         OFF-SITE   ATTAIN      EXCEED   REDUCE   NO
                         DISPOSAL   STDS        STDS     THREAT   ACTION

   ALTERNATIVE 1          -           -           -        X        -
   INCREASED MONITORING

   ALTERNATIVE 2          -           *           -        X        -
   SOURCE ISOLATION

   ALTERNATIVE 3          -          **           -        X        -
   REPLACE H2O SUPPLY

   ALTERNATIVE 4          -          **           -        X        -
   PLUME CAPTURE

   ALTERNATIVE 5          X          X            X        X        -
   SOURCE REMOVAL

   ALTERNATIVE 6          -          X            -        X        -
   EPA ALTERNATIVE

   ALTERNATIVE 7          -          -            -        -       X
   NO ACTION

    * THIS ALTERNATIVE DOES NOT INCLUDE PROVISIONS FOR GROUND WATER
      MONITORING OR REPLACEMENT OF WATER SUPPLY. THEREFORE, EPA IS UNABLE
      TO MAKE THE DETERMINATION THAT SUCH REMEDY WILL MEET THE APPLICABLE
      OR APPROPRIATE AND RELEVANT STANDARDS

   ** THIS ALTERNATIVE WOULD ATTAIN ALL SDWA STANDARDS, BUT WOULD NOT
      ATTAIN OR EXCEED ALL PUBLIC HEALTH AND ENVIRONMENTAL STANDARDS AT
      THE SITE.



                                    TABLE 14

                                EPA ESTIMATE OF
                 TOTAL CAPITAL AND OPERATION AND MAINTENANCE COSTS
                          REMEDIAL ACTION ALTERNATIVES

   ALTERNATIVE   DESCRIPTION     CAPITAL COST  ANNUAL O&M    TOTAL COST
                                     ($)          ($)            ($)

       1        INCREASED             0         13,300        131,964 *
                MONITORING

       2        SOURCE            1,197,800     17,600      1,416,216
                ISOLATION

       3        REPLACE H2O          18,750       0            18,750

       4        PLUME CAPTURE       479,400    200,100      2,962,641

       5        SOURCE REMOVAL   62,740,000       0        62,740,000

       6        EPA ALTERNATIVE   1,816,550     30,900      1,847,450

      * ESTIMATE BASED ON 30 YEARS MONITORING AT 3% DISCOUNT RATE

                                                   SOURCE: CDM 1986.



                                     TABLE 15

                   APPLICATION OF PROPOSED REMEDIAL ALTERNATIVES
                          TO REMEDIAL RESPONSE OBJECTIVES

   REMEDIAL ALTERNATIVE                     RESPONSE OBJECTIVES

                              AIR    SURFACE     GROUND WATER    PERMANENCE

   ALTERNATIVE 1                -       -             X              -
   INCREASED MONITORING

   ALTERNATIVE 2                X       X             *             **
   SOURCE ISOLATION

   ALTERNATIVE 3                -       -             -              -
   REPLACE H2O SUPPLY

   ALTERNATIVE 4                -       -             X              -
   PLUME CAPTURE

   ALTERNATIVE 5                X       X             X               X
   SOURCE REMOVAL

   ALTERNATIVE 6                X       X             X               ]
   EPA ALTERNATIVE

   ALTERNATIVE 7                -       -             -               -
   NO ACTION

    * GROUND WATER MONITORING IS NOT PART OF THIS ALTERNATIVE, THEREFORE,
      THERE IS NO GUARANTEE OF ITS EFFECTIVENESS ON MITIGATING ANY OBSERVED
      GROUND WATER IMPACTS

   ** PERMANENCE OF THIS REMEDIAL ALTERNATIVE IS CONTINGENT ON
      INSTITUTIONAL CONTROLS. BOTH THE HIGH AND LOW-LEVEL WASTES MAY BE
      SUBJECT TO FUTURE EXCAVATION, AND EXPOSURE PATHWAYS MAY BE REEXPOSED

    ] PERMANENCE OF THIS REMEDIAL ALTERNATIVE IS CONTINGENT ON
      INSTITUTIONAL CONTROLS. ALTHOUGH THE LOW LEVEL WASTE MATERIAL MAY
      BE EXPOSED DURING EXCAVATION IN THE FUTURE, THE HIGH LEVEL WASTES
      WILL BE UNDER THE PERPETUAL CARE OF PITKIN COUNTY AND SUBJECT TO A
      PERMANENT LAND USE RESTRICTION.


